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S0V/139--59.-1-6/3) 
Investigation of the Dependence of the iction Force on the 
Real Area of Friction ani the Normal Load 


It is concluded that the friction force is not directly 
dependent on the normal force but only indirectly, 
as the normal force determines the Size of the frict 


P 42, The following conclusions are arrived at: 


in the relatively thin surface layerg of the rubbing 
pairs along areas, the magnitude of which igs 
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S0V/139--59-.1.-6/3} 
Investigation of the Dependence of the Friction Force on the 
Real Area of Friction and the Normal Load 


if this area of friction cannot change as a result of 
Changes in the normal load, the friction force will no 
longer be dependent. on the normal load, 

The real area of friction is the area along which. the 
Process of shear develops during friction, If the real 


Card 6/6 There are 9 figures, 3 tables and 12 references, 11 of 
Which are Soviet, 1 English, 


ASSOCIATION: Institut fizicheskoy khimii AN gssp (Institute of 
Physical Chemistry, Ac, Sc., USSSR) 


SUBMITTED : May 4, 1958 (Initially) 
August 25, 1958 (After revision) 
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YEPIFANOV, G.I. 

Study of the physicomachanical nature of the Indricating action 

of houndary films. Izv.vys.uchob.zav.; fiz. no.323~11 '59, 
(MIRA 12:10) 
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1. Monkovakly vecherniy mashinoatroitel''nyy inatitut. 
(Friction) 
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* AUTHORS: Glagolev, N.I. and Yepifanov, Gt. 30V/170-59-3-4/20 
, TITLE: Investigation of the Kinetics of Formation of a Hardened Layer 


During the Surface Cold Hardening of Metals (Iasledovaniye 
kinetiki formirovaniya uprochnennogo sloya pri poverkhnost- 
nom naklepe ae teller) 


PERIODICAL: - Inzhenerno-fizicheskly zhurnal, 1959, Nr 3, pp 29-35 (USSR) 


ABSTRACT: Surface cold hardening plays now an important part in modern 
machine-building as it leads to increasing fatigue atrength 
of machine parts, decreasing sensitivity to surface im- 
perfections, higher sesistance ability with respect to cor- 
rosion, adsorption eifecta, etc. Although many investiga- 
tions dealt with structural and mechanical changes arising 
after cold hardening, the role of physico~chemical inter- 
action of the metal subjected to cold hardening with the sur- 
rounding media has not been studied thus far. The authors 
undertook to investigate the role of physico-chemical factors 
in the run of this process and in the formation of the harden- 
ed layer. The methods used in the previous investigations by 
Lyubimova et al. / Ref. 2.7 were employed also by the authors 
for studying the kinetics of this formation. The cold harden- 
ing was performed with a roller which was pressed to the sur- 
face of an iron sample by a normal load of 4 and, in other 
experiments, of 8 kg. The microhardness of the formed de- 

Cara 1/3 pressions was measured with a PMT-3 device. The results of 
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Investigation of the Kinetics of Formation of a Hardened Layer During the Sur-~ 
+ face Cold Hardening of Metals 


Card 2/3 


experiments are represented by the ourves in which the values 
of microhardness are plotted versus the number of flattenings 
made by the roller. The analysis of these curves makes it 
possible to qualitatively understand the kinetics of the pro- 
cess of cold hardening. The surface layer is hardened with 

the increasing number of flattenings up to a certain maximum; 
then the microhardness falls down and rises again. Sometimes 
there are 2 peaks on the curve. ‘The authors interpret this 
phenomenon by a hypothesis that the surface hardened layer is 
periodically transformed into a glass-like substance which 
becomes brittle and is destroyed by the subsequent flattenings 
of the roller. The application of some active lubricants has 

a positive effect on the formation of the layer. It con- 
siderably accelerates the process of plastic deformation of the 
surface in the first stages of formation of the layer, and con- 
siderably heightens ‘its mechanical properties in the successive 
stages of its formation as the microhardness attains a value 

of about 400 kg/sq mn. This indicates that the surface layer 
interacts in some way with the active media, since the maximum 
hardness of iron which can be obtained with ordinary methods 
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Investigation of the Kinetics of Formation of a Hardened Layer During the Sur- 
‘ face Cold Hardening of Metals 


of cold hardening amounts only to half of this value. The data 
available at present do not permit to decide the question on 

the nature of the hardened layer formed in the presence of the 
active media. 

There are 2 graphs, ]. diagram, 1 set of microphotos and 3 Soviet 
references. 


ASSOCIATIONS: Mashinostroitel'nyy institut (Machine-Construction Institute), 


Moscow. Pedagogicheskiy institut imeni L.N. Tolstogo (Peda- 
gogical Institute imeni L.N. Tolstoy), Tula | 
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AUTHORS: Avetisyan, I. 8., Yepifanov, G.I. SOV /20-128-5~31/67 

TITLE: The Effect of Surface-active Lubricants on Shear Strength in 
Friction 


PERIODICAL: eer Akademii nauk SSSR, 1959, Vol 128, Nr 5, pp 973-976 
USSR : 


ABSTRACT: The coefficients of friction are primarily determined by the shear 
strength of the weaker material of the two bodies rubbing each 
other and by the entire surface formed in friction. When the 
friction surface is coated with a thin solid film (~0.1pm) of 
low shear strength (graphite, soft plastic metals, etc), the shear 
is shifted from the surface of the rubbing bodies into the film. 
' Herefrom it follows that shear component ty of friction must be 


equal to the shear strength of the film material, This was 
confirmed by investigations of the lubricating action of graphite, 
tin, lead, cadmium, zinc, and copper films on steel surfaces, The 
- authors then investigated the influence exerted by solid and 
liquid organic lubricants. Experiments were made by moans of a 
hemispherical slider of hardened steol (diameter = 12 mm, 
perpendicular stress = 12,5 kg for Ph-, Cd-, and Zn-surfaces, 
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The Effect of Surface-active Lubricants on Shear Strength SOV/20-128-5-31/67 
in Friction 


25 kg for Al- and Sn-surfaces, 50 kg for Fe- and Cu-surfaces, 
and 62.5 kg for surfaces of the El-437 alloy). In the first series 
of experiments the authors investigated the behavior of paraffin, 
cetyl alcohol, and palmitic acid. Results (Table 1) indicate that 
shear component f. is similarly reduced to about 1:60 for the 
three substances. The same applies to the coefficients of friction 
/* which are reduced to 1:20 approximately. Accordingly, there is 
no difference between apolar paraffin and the surface-active 
substances cetyl alsohol and palmitic acid so that the lubricating 
action cannot be explained by the formation of limit phases. The 
effect of these solid organic lubricants is attributed to the 
shielding of the friction surfaces. The friction surfaces of thick 
layers of solid organic lubricants are hardly plasticized by 
- adsorption. When tha layer thickness is, however, reduced within 
the range of thinnest boundary layers, plasticizing probably 
plays a decisive part. Oleic acid appeared to be less effective 
than palmitic acid though the carbon chains of both compounds are 
almost equally long since the friction surfaces are insufficiently 
shielded by liquid wleic acid. At high pressure, however, when the 
Card 2/4 formation of boundary layers becomes important, liquid oleic acid 
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The Effect of Surface-active Lubricants on Shear Strength SOV/20-128-5-31/67 
in Friction 


appeared to be more effective than solid stearic acid as shown 

by data of reference 8. In the second series of experiments the 
authors investigated the lubricating action of liquid apolar 
hydrocarbons of the aliphatic series (hexane up to cetane) and 
their derivatives, i.e. acids (acetio acid up to pelargonic acid) 
and alcohols (methyl alcohol up to decyl alcohol)(Table 2), 

Liquid hydrocarbons and their derivatives exhibited considerably 
weaker lubricating properties than the boundary films of solid 
hydrocarbons and their derivatives. Furthermore, the lubricity of 
liquid compounds depended on their polarity, attained a maximum in 
acids, dropped in alcohols, and was the least in apolar hydro- 
carbons, Figure 1 shows that shear component and coefficient of 
friction drop with increasing length of the carbon chain. Besides, 
the amount of the shear component was greatly dependent on the 
mechanical properties of the rubbing substances. Herefrom it is 
concluded that besides the shielding of friction surfaces, 
plastioizing by adsorption acquires greatest importance for liquid 
lubricants in contrast with solid ones. There are 1 figure, 

2 tables, and 9 Soviet references. 
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ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 


PRESENTED: May 18, 1959 by P.A. Rebinder, Academician al 


SUBMITTED: April 27, 1959 
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Sulhnoye i granichnoye treniye. Friktsionnyye meterialy (bry and 
Boundéery Friction. Friction Haterials) Moscow, Izd-vo 
Ak 3sSK, 1960, 302 p. Errata slip inserted. 2,500 co;ics 
printed. (xeries: Its: Trudy, v. s) 


Sponsoring Agency: <Akademiya neuk SuSR. Institut a shinovedeniya. 
Resp. Ede: I. V. Kragel'tskiy, Doctor of Technicel Sciences, 
Professor; Ed. of Fublishing House: K. I. Grigorash; Tech. 
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IFAHOV, G.I. 


Role of adhesion in the formation of the friction force 


of clean surfaces, Dokl.AN SSSR 133 no.2:349-351 
Ji '60. (MIRA 13:7) 


1. Institut fisicheskoy khimii Akadenii nauk 585k. Pred- 
atavleno akademikom P.A.Rebinderom. 
(Adhesion) (Friction) 
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Wea7 Re D 2109, 41 3/190/60/002/011 /018/027 
$.77 00 : | B004 /B060 
AUTHORS: _ Sanzharovskiy, A. T., Yepifanov, G. I. 
TITLE: Internal Stresses in Coatings. II. Experimental Methads of 
Studying Internal Stresses in Polymer~: La acquer-and-—dy¢ 
Coatings g 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960. Vol. 2, No. 43 
pp. 1703 - 1708 


’ 


TEXT; The authors! aim was the experimental investigation of the in~ 
ternal stresses appearing in polymer~ and lacquer-dye films applied to 
solid bases. Two methods are described in the article under sonsidera- 

ticn. 1) Measurement of deviation h of the free end of a cantilevered 

base under the effect of stress o caused by shrinkage of the coating. KX 
The fot iewe ne. equation has been derived for this case in a previous 

paper (Ref.1) 


o = hE she li + At)At (3), where E, denotes the modulus of elasticity 


1 


of the base, 1 is the base length, t its thickness, and At the thickness 
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Internal Stresses in Coatings. II. Experimental 3/190/60/002/0:1/018/027 
Methods of Studying Internal Stresses in B004 /B060 
Polymer~, Lacquer-and-dye, Coatings 


of the coating. The measurement of h is described. The samples are 
cantilevered in such a way that the distance between a lamella ard the 
free end of the base can be measured by the micrometer screw beneath 
‘the microscope. A particular arrangement, in which the sample is placed 
in a chamber with glass windows is described for measurements at higher 
temperatures and degrees of moistness, in vacuum, and in different 
media, The sensitivity of this method for steel bases is 0.78 ke/-n*, 


for copper bases 0.39 kg/cm’. 2) Tensimetric method. A wire gage and 
d.¢.-measuring bridge are used to measure the changes in resistance on a 
- flexure of the base on its noncoated side due to internal atresa. 


Equation 0 - 48, t°T (R, + R)/kIR(2t + 3At)At (7) is found at a constant 
‘ourrent strength I, measured by o milliamperemeter, of the diagonal “48 
current, measured by a galvanometer or a loop ossilloscepe, caused by a 


perturbation of equilibrium in the bridge, a resistance R of the gage, 
R, of the galvanometer. For a sensitivity k of the gage equal to 
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mental Methods of Studying Internal BO04/BO60 

Stresses in Polymer-, Lacquer-and-dye Coatings 

200 ohms, + = 0.2 mm, At = 30 yp, R =» 500 ohms, the sensitivity of this 

method was 3.8 kg /em@ for steel bases, and 1.9 kg/om* for copper bases. 

There are 7 figures and 2 Soviet references. 

ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of 

Physical Chemistry of the AS USSR) 
SUBMITTED: May 11, 1960 4 
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BOO4 
_ AUTHORS: .  Sanzharovakiy, A+ T., Yepifanovy G. Is | , 
: 7 - i H °. 
TITLE; . ‘Internal Stresses in Coatings. III. Study of Internal 
Stresses in Filmo of Golatin and Aootyl Colluloso % 
as - “Applied to Solid Basea 


' PERIODICAL: Vyaokomolekulyarnyye soyedinoniya, 1960, Vol. 2, No. 11, 
i - 4 ppe 1709 =.1714 ee ats 


i { 

“TEXT: In previoue, investigations (Refs. 1,2) the authors have worked — J 
‘out methods of calculating and experimentally studying the internal ,° ~~ 
‘gtreases appearing in films made of polymers of lacquer-dyo coatings on 
solid bases. In the work under consideration they studied the internal 
‘stresses of gelatin- and acetyl cellulose films applied onto; 120 mm 

i long, 10-15 mm wide, 0.2-1.5 mm thick lamellas.. Deviation h of the free. 
_end of the cantilevered lamellas was measured. The stress was calculated 

by the following equation: 


“Os he, t?/31°(t + At)At. Here, E, denotes the modulus of elasticity of 
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Internal Stresses in Coatings. III. study — 8/190/60/002/q11/019/027 
of Internal Stresses in Filme of Gelatin ~ 3B004/B060 
and Acetyl Cellulose Applied to Solid Bases 


ey 


i i 
) the base, lia ite length, t its thickness, and At the thickness of the . “43 
: - film. The inventigation also covered the kinotion of the inoreano of a 
during drying of the film, the effeot of the solution concentration, of ' 
tho thickness of the film applied, and of the base material (carbon 
2 steel, stainless steel, glass, brass, copper). 
5 Fig. 1 showa the change of d as a function of time ina 5% gelatin solu- A 
; te : tion film applied onto the steel base. —~ 
 6.rpemt _ Fig. 1 Section OA of the curve corresponds to 
500 the evaporation of the solvent without 
noticeable inner stresses. This ia fol- 
lowed by a strong inorease of, 6 in the — 5 
' section AB, and finally, either due.to _ 
: relaxation or detaching of the film fron = 
oo the base, a drop of ¢ in the section KC. 
| Tests made with.5, 10, and 20% gelatin’ 
solution showed ¢ to be independent of 
concentration and film thickness, and to 


y 
hours 


ements nn nee ae oe, 
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Internal Stresses in Coatings. III. Study s/190/60/002/0% 1/0: 9/027 
of Internal Stresses in Filme of Gelatin BO004/B060 
and Acetyl Cellulose Applied to Solid Bases 


amount +o (270+20) kg/om" for gelatin, and approximately 65 ke/on® for 
-acetyl callulose. The sectior OA of the curve tecomes smaller with in- 
creasing gelatin concentration, and larger with increasing fiim thicke 


ness. Films with thicknesses > 0.1 mm detach from the base before 0 has 


attained the maximum value. Tests made with gelatin filzsa on aeveral 

base materials showed no effect +o come from the latter. ¢ wag, on an 
average, 270 kg/om*.« The exintence of internal stressea decreases the 
atability and durability of films. A determination cf the tensile 

strength of films indicated 7100 kg/cm? for gelatin, about 88 kg/om? for vi 
acetyl cellulose. The stability of gelatin films on a bass thus 4rops Vv 
to 25%,that of acetyl cellulose films to 74%. There are 4 figures and 

4 Soviet references. 


ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of 
Physical Chemintry of the AS USSR) 


SUBMITTED: May 11, 1960 
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Internal Stresses in Coatings. III. Study 9/190 60/002/01 1 /019/027 
of Internal Stresses in Filme of Gelatin BO004 /B0G0 J 
and Acetyl Cellulose Applied to Solid Bases 
Legend to Fig. 1: Kinetics of the change of internal stress34 in 3 

ae ; gelatin film appliad onto stasi base. 
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= . 5° S/139/61/000/001/017/018 
1S. 6D00 E073/E535 
AUTHORS: _ Avetisyan, I.S. and Yepifanov, G. I. 
TITLE: Investigation of the Lubrication Properties of 


Molecular Layers of Organic Lubricants 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1961, No.l, pp.171-172 


TEXT: Jn earlier work of the authors (Ref.1) it was shown 

that the effec t of excess layers of solid organic lubricants 

on the characteristics of friction consists to a considerable 

extent in the separation of the rubbing surfaces. However, tnis ry 
does not exclude the effect of adsorption plastification (Ref.2), - 
the magnitude of which should manifest itself to an increasing x \ 
extent with a decrease in the thickness of the lubricant film. 

In addition to elucidating the role of adsorption plastification, 

it was considered of interest to verify what film thickness of the 
lubricant corresponds to a maximum effect of reducing friction. 

For this purpose the effect o!= monomolecular layers of such 

surface active lubricants as stearic acid and cetyl alcohol on 

the friction of a rubbing pair, copper-high speed steel, was 
investigated on an instrument, a schematic sketch of which is 

Card 1/4 
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shown in Fig.l. After depositing a certain number of molecular 
layers and subsequent drying, copper specimens 1 were placed on 
a flat support which was fitted into a dynamometer vice which 
could be moved at a speed of 10 cm/min. On to the moving specimen 
a high speed steel semi-spherical slide rod 2 with a curvature 
radius of 6 mm was pressed with a load of 25 kg. 

The friction force was measured by the indicator 5. ‘sane itune~ 
molecular layers were deposited onto the specimen by means of the 
method of K. Blodgett (Ref.3) from the surface of a weakly alkaline 
aqueous solution, pH = 8. Preliminarily the specimen was cleaned 
with an abrasive and washed several times with cryoscopically pure 
benzol., The friction coefficient for high speed steel along such 
a specimen is 0.35. In the case of sliding of the slide rod 
along an extremely pure copper surface obtained directly after 
cutting of a very fine chip, the coefficient of friction equalled 
1.2 to 13. An odd number of monolayers of stearic acid and 
barium stearate were doposited onto tho metallic surface. Data on 
the influence of the number of monolayers on the friction 
coefficient are plotted in Fig.2 (friction coefficient vs. 
number of molecular layers n), The results indicate that from a 
Card 2/4 
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thickness of 15 to 17 layers of lubricant film, an almost niaxiintum = | 
decrease is observed.in the friction coefficient, which hardly 

{ changes with a further increase of the film thickness. This 

‘ justifies the assumption that films of stearic acid of a thickness 
.of 15 to 17 layers are sufficiently strong to withstand normal 


uy of the polar group of the lubricant. ; molecules. In friction 
experiments with rough machined surfaces (V. M. Korbut. DAN SSSR, 
124, No.1, 1959) no lubrication effect was observed for monolayers 
, Of stearic acid; a lubrication effect manifested itself from a 
(4 thickness of the lubricant film of five layers onwards, According 
i to Korbut this is due to the fact that in the case of rough 
machining of rubbing pairs the nominal geometrical surface on 
which the lubricant layer is deposited differs greatly from the 
real surface forming the friction forces. There are 2 figures, 
‘Card 3/4 


CIA-RDP86-00513R001962710010-4" 


APPROVED FOR RELEASE: 09/01/2001 


rea 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710010-4 


Bey 
Mtl Y . 


89709 
omen . : $/139/61/000/001/017/018 
, Investigation of the Lubrication.... E073/E535 
oe 1 table and 4 references: 3 Soviet and 1 non-Sovict. 


— (Note: This:is virtually a complete translation) 
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ROSTOVTSEV, N.M.; YEPIFANOV, G.1.; ZHADIN, NLP. 
ee 


Role of cavitation in the ultrasonic treatment of materials. 
Iavevys.ucheb.zav.; fiz. no.4:157-162 ‘61. (MIRA 14:10) 


1. Orlovskiy pedagogicheskiy institut i Institut fizicheskoy 


khimid AN SSSR. 
(Cavitation) | (Ultrasonic testing) 
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SBANZHAROVSKIY, A.T.; YEPIFANOV, G.I. 
Internal stresses in coatings. Part 4: Normal internal 
stresses in nitrocellulose films, Vysokom.soed. 3 no.1i: 
1641-1643 N 'él. (MIRA 14:11) 


1. Institut Hnaeens khimii AN SSSR. 
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3019/B056 
AUTHORS : Rostovtsev, N. M. and Yepifanov, G. I. 
TITLES Effect of Mechanical Properties of Solids Upon the Rate of 


Their Ultrasonic Treatment 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, 
pp. 807 ~ 809 


TEXT; In the introduction, the authors define the ultrasonic treatment of 
polids as a dispersion process, in which the molecular binding forces are 
overcome, and new free surfaces are produced. In addition, details of 
ultrasonic treatment are discussed in the {ntroduction. The experiments, 


which are the subject of the present paper, were carried out with boron / 
carbide suspensions in water at 17.5 ko/se0, a vibration amplitude of 
A= 24py, and a contact pressure of the ultrasonic device of 2 kg. In the d 


first series of tests, the working rates of pure lead, aluminum, iron, —_ 
copper, zinc, antimony, and glass are determined. From these results it 
follows that the working rates of materials being subjected to a con- 
siderable cross-section contraction on the fractured surface of the 


Card 1/2 


goof ase Ara 
abe ede Ra 
ee ess a 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001962710010-4" 


"APPROVED FOR RELEASE: 09/01/2001 CIA- 


BSB ESR UA BS EATS SSUES PREECE 2 I 


RDP86-00513R001962710010-4 


Sore vera 


Effect of Mechanical Properties of Solids © 8/020/61/136/004/011/026 
Upon the Rate of Their Ultrasonic Treatment  3019/B056 


tearing test are low (5-9 mg/min) . The lower the cross-section contrac- 

tion, the higher the working rat which, in the case of glass and 

antimony, attained a maximum. Although the tensile strength and the mioro- 
hardness of lead is considerably lower than that of antimony, the working 

rate of antimony is nearly a hundred times as high as that of lead. Ina 

second series of tests, the working rate of the lead-antimony alloy was ~ 
studied as a function of its composition. These results confirm the 
above-mentioned opinion that the working rate of a material is the higher, 

the more brittle is the material. There are 1 figure, 2 tables, and 

4 references: 3 Soviet and 1 US. 


ASSOCIATION: Orlovskiy gosudarstvennyy pedagogicheskiy institut (Orlov 
State Pedagogical Institute) 


PRESENTED: July 21, 1960, by Ps A- Rebinder, Academician 
SUBMITTED: July 14, 1960 
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AUTHORS: Rostovtsev, N.« M. and Yepifanoy, 6. I. 


TITLE: The effect of surface-active media on the rate of super- 
sonio treating cf solids 


“pERTODICAL:  Dokiady Akademii nauk SSSR, v. 157, N0- 3, 1961) 568-571 


TEXT; An investigation Was mide of the dependence of the effect of active 
media in suparsonic treating of solids on the media's mechanical proper- 
ties in optinun concentration of sodium oleate in waters and oleic acid, 
and. palmitic acid in benzene. The following substances were studied: a4 
number of pure metals (Cu, Al, Fe. Pb, zn, 8b), antimony-lead alloys, 

and carbon steel. The supersonic {natrument carried out oscillations with 
a frequency of 17.5 kops, amplitude 244 pressure 2 kg. The 
cylindrical instrument had a diameter o nhardened 
ateel. The specimen was intro 03 cm? 
of the solution to be studied Ww 

powder with grain size 120 was added. 

At 18-20°C. The results are collected in Tables 1-3. 


Card 1/5 


AP 
PROVED FOR RELEASE: 09/01/2001  CIA-RDP86-00513R001962710010-4" 


"APPROVED FOR Ri 
— 010-4 


nae 


215: 


6h, 
The effect of gurface-active +s §/020 61/137/003/013/050 
B104/B214 


the surface ac s affect mostly the hardened materials (Cu, 
Al, and Fe). de to the slowed treating of lead 
caused by gutfa n of the results it is 
concluded that the d ly in the treating of 
plastics and stren d brittleness ig found. 
In metals with low reorystallization ) veness of these 
media is small. Further experiments confirmed the long known strong 
dependence 0 ct of surface active substances on their concentra~ 
tion. The re n in Figs. 1 and 2. Fié- 4 shows the machined 
material per minute as a function of the concentration and 

a clearly marked limiting vo Fige 2 shows the rate of trest~ 
ing 48 & function of the hy 4% is concluded from this 
that addition of surface aot’ has no effect on the yolume of 
the cavities formed under ths instrument. There are 2 figures, 4 tables, 
and 7 Soviet-bioc references, 


ASSOCIATION: Orlovakiy gosudaratvennyy pedagogicheskly inatitut 
(Orlov State Pedagogical Institute 
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Figs 2: Bffect of the external hydrostatic - = yw) Fuh.2 
“| pressure on the rate of machining of Cu. pred 
-«,1 Legend: | 1) Boron carbide suspension in 200F- 


west :: pure water (v,). 2) fhe same with 1% °: 
++ sodium oleate. 3) The ratio v/V5° { 
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“Legend to Table 1: 1) Effective action (%) of surface active media in 
Supersonic treating of solit. bodies. 2) .1% sodium oleate in water. 
' 3) 2% oleic acid in benzene. 4) 2% palmitic acid in benzene. 5) Fron 
“ " left to right: Al, Cu, Fe, Po, Zn, Sb, Glasa. ’ 
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~. AUTHORS 3 Rostovtsey, NoM. Yapifanoy, G.I, and Zhadin, N.P. 
TITLE: An investigation of the role of cavitation during 
ultrasonic working, of materials . 
PERIODICAL; Izvestiya vysshikti uchebnykh zavedeniy. Fizika. 
no. 4, 1961. 157-162 
TEXT) - Dpifferences of opinion exist about the role of 


cavitation in the ultrasonic machining of materials. Some authors 
consider cavitation to have an important positive effect but the 
preaent authors think that it has a negative effect, and the work 
here described was carried out: to study the point. A series of 
tests was run with the application of pressures up to 50 atm to 
reduce cavitation, The amplitude of oscillation of the tool was 
observed through a measuring microscope. The materials worked were 
brittle glass and plastic aluminium pressed to the tool with a 
forse of about 2 kg. The tool was a 5-mm diameter cylinder of 
grade f-8 (U-8) steel working in suspensions of boron carbide in 
water, ethanol and a saturated solution of sodium chloride in water 
at a temperature of about 20 2c, The tests were made at a 
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frequency of 17 ke/s and an amplitude of 6 microns. The working 
waz assessed by the loss of wight of the sample. Glasa samples 
were worked for two minutss, and alaminium for 3.5 minutez. 

If cavitation played 2 positive part, increasing the pressure would 
reduce the amount of material removed by reducing cavitation, 

In fatt, the epposite was observed and in each case the amount of 
material used rose ateadily with pressure until a certain Limit 
value was reached beyond which no further increass eceurread. 

The pressure at which this occurred was calculated to be equal to 
the pressure required to suppress cavitation. Tests were then 
made at reduced pressure, with the object of increasing the 
cavitation at the frequencies of 17 and 9.5 kefs sand amplitudss 
ranging from 4.7 to 8.4 microns: ths temperature wat maintained a* 
20 °c and vacuum was applied te the vessel, In ali cases 
reduction of the pressure caused a linear reduction in the amount 
of material removed, whith supports the view that cavitation haa 4 
megative etfect, The influence of temperature was then studied 
en the principis that as the material neared its boiling point 
cavitation would increase, These tests were made at a preasure of 
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l atm and a frequency of 9-5 ke/s with an amplitude of 8 microns, 
- : : 


reduction of Viscosity at a temperature range where there ig little 9 
change in vapour pressure: the subsequent fall is attributed to : 
increase in vapour pressure promoting Cavitation, A further 


reached; the curve continues to rise, presumably because 
Cavitation igs Suppressed by the increasing pressure, It is 
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ultrasonic machining of metal and that, for any given fluid a+ 
atmospherics pressure. there is an optimum working temperatura, 
There are 4 figures and 8 references; 6 Soviet-bloc and 2 non-= 4 
Soviet-bloc, The English language reference reads ag follows; 
Ref,.8: Ba, Neppiras, Metalworking Production, v,100, No.30, 1956, 


ASSOCIATION; Orlovskiy pedagogicheskiy institut xX 
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(Institute of Physical Chemistry, as USSR) 


SUBMITTED; June 13, 1969 
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1}5-B510 B101 Bis 
AUTHORS : - Sanzharovakiy, A. T., and Yepifanov, &. I. 
TITLE: Study of the formation of mechanical properties of polymer 


coatings and of internal stresses in them 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 2, 1962, 
. 403 - 406 


TEXT: The change in mechanical properties of gelatin films and their 
shrinkage during drying have been ‘investigated. From experimental data, 

the following equation was derived for, the increase 40 of internal stress | 
during the drying time t: Sa = [E - Ot (o - 5,)/2q)/[1/8,+1/8,(1-exn(-26)] 


(5), where ae is the linear shrinkage, o is the normal internal stress, x 


0, 48 tho yiold stress, 1 is the viscosity, E, is the modulus of 


instantaneous deformation, Eo is tne equilibrium modulus of high-elastio 
deformation, and 9 is the relaxation period. For At 0, Ad = 03 
for at >0 (instantaneous drying), ao reaches the limits 404, ° al E,- 
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ati E,,and the apparent modulus E, of gelatin gels of different con- 
centrations were determined experimentally. Result: € she increases with 


decreasing water content U of the gels, and reaches the value ~2 with 
air-dry films (14-13% H 20)+ E, SDORPEASS with decreasing U (from 90 to 30%) 


by 180 times, but remains low (ro kgt/om* ). With further docroasing U, E, 
rises steeply, and reaches 4. 2-4.5° “104 kgt/om= with air-dry gelatin. C1 sm 
was balauletee from C oh = f(U), E, = f(U). Between 90-30% U, 0), was 

«tT kgf /om? « Below 20% v, piece 6a sets in, and Gam reaches a value of 
the order of 500 kgt/om@ . From E, = f(U) it was found that between 90-40% 
U tha high-elastic deformation is he 25-30% of E, Between 40- 20% U, 

E, becomes ‘much less than E,- Calculation of by ee (5). furnished 


350-400 kg? /om@ for air-dry samplee, while experimental data yielded 
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270-300 kgf /om-. The agreement be‘ween calculation and experiment could 
atill be improved by allowing for plane stress. Summing up? (1) The 
concentration of the initial so\ution affects o only slightly. (2) The 
experiments have confirmed that o is independent of the film thickness 

as shown by Eq. (5): pure gelatin, 280 ket /om? at 0.04 mm and 0.2 mm film 


thickness; polyester varnish, 3.3730 ket /om at 0.10 and 0.75 mm, This is 
attributed to the occurrence of vitrification, For plasticized gelatin, 
high-elastic deformation and viscous flow are, however, maintained up to 

the air-dry state, and o drops fron 60 kef/em? at 0.04 mm to 30 kgf/cm*’ at 
0.26 mm. Academician P. A. Rebinder and Professors G. M. Bartenev and 

P, I. Zubov are thanked for advice. There are 3 figures, 1 table, and 

% Soviet references. 


ASSOCIATION. Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
' : Physical Chemistry of the Academy of Sciences USSR) 


PRESENTED: July 13, 1961 by P. A. Rebinder, Academician NG 
SUBMITTED: June 26, 1961 : : 
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SANZHAROVSKIY, A.T.; YEPIFANOV, G.1,3 LOMAKIN, A,T. 


Internal stresses in polymer coatings. Lakokras.mat.i ikh >) 
prinfe no.3:21-31 '62, (MIRA 15:7 
(Protective coatings--Teating) 
A4Strains and stresses) 
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' AUTHORS : Sanzharovskiy, A.T., Yepifanov, G.I., Lomakin, A.T. : 
7 Ne Eee ' 
| TITLE? © Internal stresses in surface coatings with polymers : 
'{ PERIODICAL: Chemie a chemickd technologie. Peehled technické a |. . 
Pea hospodérske literatury, v.19, no.10, 1962, 465, te re 
abstract Ch 62 6261, (Lakokras.. Materialy, no.3, 1962,-. ee 
| 21-31) : 
. TEXT: Studies of internal stresses in: coatings and paints made { Lo 


’ from polymers showed that they were caused by shrinkage taking 

, place during drying and hardening. ‘If the properties of the 
- | primer were without effect on the hardening mechanism, the : 
, characteristics of the primer would have no effect on the internal | 
| stresses. The latter decreased as the thickness of the surface 
‘) coats and paints increased. Plasticizers lower considerably ‘the 

| modulus of elasticity of the coats and cause a reduction of the 

' limit value of the internal stresses. 

3 sketches, 19 diagrams, 1 table, 7 literature references. 
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(Abstracter's note: Complete translation,] 
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